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1
LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priornity of Korean Patent

Application No. 10-2015-0107206 filed on Jul. 29, 2015, in
the Korean Intellectual Property Oflice, the disclosure of
which 1s incorporated herein by reference.

BACKGROUND

Field

The present disclosure relates to a liquid crystal display
device, and more particularly, to a liqmd crystal display
device with minimized light leakage that may occur between
a liquid crystal display panel and a backlight unait.

Description of the Related Art

A liquid crystal display (LCD) device 1s a display device
for displaying an 1mage by adjusting the transmissivity of
light generated from a light source. In the LCD device, the
light source 1s disposed under a liquid crystal and an electric
field 1s applied to the liquid crystal to control alignment of
the liquid crystal. The LCD device 1s applied to various
electronic devices such as a smartphone, a tablet PC, etc.
Particularly, 1n recent years, studies for reducing a bezel area
of the LCD device are being actively conducted to achieve
a beautitul design of the LCD device and reduce a size of the
LCD device.

A typical LCD device includes a backlight unit including
a light source and a liquid crystal display panel disposed on
the backlight unit. The backlight umt and the liquid crystal
display panel are bonded to each other by an adhesive tape.
However, as a bezel area of the LCD device 1s reduced, a
size of the adhesive tape 1s also reduced. Therefore, an
adhesive area of the adhesive tape may also be reduced. The
reduction i1n adhesive area of the adhesive tape causes
various problems such as a decrease in adhesion of the
adhesive tape and occurrence of a light leakage from the
LCD device.

FIG. 1 1s a cross-sectional view provided to explain a
cause of occurrence of a light leakage from an LCD device.
Referring to FIG. 1, an LCD device 100 includes a liquid
crystal display panel 110, a backlight unit 120, a cover glass
150 that covers the liquid crystal display panel 110, a frame
160 surrounding an edge of the cover glass 150, and an
adhesive member 165 that bonds the frame 160 to the cover
glass 1350.

A light generated from a light source in the backlight unit
120 1s incident into a lower polarizing plate 111 of the liquad
crystal display panel 110 through a light guide plate 121 and
an optical sheet 123. The light incident into the lower
polarizing plate 111 penetrates a liquid crystal 113 disposed
between a lower substrate 112 and an upper substrate 114 of
the liguid crystal display panel 110 to be incident into an
upper polarizing plate 115 and emaitted to an active area A/A
of the cover glass 150.

The backlight unit 120 and the liquid crystal display panel
110 are bonded to each other by an adhesive tape 142. In this
case, a space 1s formed between the backlight unit 120 and
the liquid crystal display panel 110 due to a thickness of the
adhesive tape 142. Most of the light emitted through the
optical sheet 123 of the backlight unit 120 1s incident into the
lower polarizing plate 111 of the liquid crystal display panel
110. However, some of the light may be leaked through the
space between the backlight unit 120 and the liquid crystal
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display panel 110. In this case, the adhesive tape 142 has a
light shielding property in order to absorb the leaked light.

However, as the active area A/A 1s increased and a bezel
arca B/A 1s reduced, an area for the adhesive tape 142 may
be reduced. Particularly, the adhesive tape 142 has a light
shielding property and thus cannot be disposed 1n the active
area A/A but can be disposed only 1n the bezel area B/A.
Theretore, if the bezel area B/A 1s reduced, a width of the
adhesive tape 142 1s reduced. However, as the width of the
adhesive tape 142 1s reduced, an adhesive area of the
adhesive tape 142 1s reduced. Therefore, adhesion of the
adhesive tape 142 may be reduced. If a width of the bezel
arca B/A 1s 1 mm or less, adhesion of the adhesive tape 142
1s greatly reduced. Therelore, the liquid crystal display panel
110 and the backlight unit 120 may be separated. Thus, a
light may be easily leaked through a separated region
between the liquid crystal display panel 110 and the back-
light unit 120. Further, as the width of the adhesive tape 142
1s reduced, a light shielding property of the adhesive tape
142 1s also reduced. Theretfore, the adhesive tape 142 may
not suthiciently suppress a light leakage.

Alight leaked between the liquid crystal display panel 110
and the backlight unit 120 may be emitted to the bezel area
B/A of the cover glass 150, and the light can be slightly seen
from the outside. Therefore, an additional light shielding
film may be attached to a bottom surface of the cover glass
150 m order to suppress occurrence of a light leakage from
the bezel area B/A of the cover glass 150. However, even 1
the light shielding film reduces a light leakage to a certain
degree, a light leakage may slightly occur between the cover
glass 150 and an outer case of the LCD device 100 in contact
with a lateral surface of the cover glass 150. For example,
the outer case of the LCD device 100 may be disposed to be
in contact with the lateral surface of the cover glass 150
without covering a top surface of the cover glass 150 in
order to achieve a beautiful design of the LCD device 100.
In this case, a micro space may be formed between the outer
case and the lateral surface of the cover glass 150 due to a
process error. A light leaked between the liquid crystal
display panel 110 and the backlight unit 120 may be seen
through the micro space between the cover glass 150 and the
outer case.

Further, recently, the outer case of the LCD device 100
has various colors, and the LCD device 100 including a
bright color outer case can be manufactured. Particularly, for
uniformity in design of the LCD device 100, an edge of the
cover glass 150 1n the LCD device 100 including a bright
color outer case may be formed to have the same bright color
as the outer case. Therefore, the light shielding film attached
to the bottom surface of the cover glass 150 needs to have
a bright color. Further, since the frame 160 disposed under
the cover glass 150 can be seen from the outside through the
cover glass 150, the frame 160 needs to have a bright color
or needs to be transparent. When the light shielding film and
the frame 160 have a bright color, the light shielding
property 1s reduced. Theretfore, a light leaked between the
liquid crystal display panel 110 and the backlight unit 120
may penetrate the frame 160 and the light shielding film
cach having the reduced light shuelding property and may be
slightly seen from the outside.

Meanwhile, as the bezel area B/A i1s reduced, a width of
the frame 160 1s also reduced. If the width of the frame 160
1s reduced, an adhesive area between the frame 160 and the
cover glass 150 1s also reduced. Therefore, adhesion
between the frame 160 and the cover glass 150 may be
reduced, and, thus, the frame 160 and the cover glass 150
may be separated. In order to suppress such separation, the
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adhesive member 165 for reinforcing the adhesion between
the frame 160 and the cover glass 150 may be used. The

adhesive member 165 may be formed by bonding the cover
glass 150 to the liquid crystal display panel 110 and then
coating an adhesive on an edge where a lateral surface of the
frame 160 1s connected to the bottom surface of the cover
glass 150. However, as the bezel arca B/A 1s reduced, a
physical space to be coated with the adhesive 1s reduced.
Thus, 1t may be diflicult to bond the frame 160 to the cover
glass 150 using the adhesive member 1635. Further, since the
adhesive area of the adhesive member 165 1s reduced, the
adhesion between the frame 160 and the cover glass 150
may be reduced. Thus, durability of the frame 160 may be
reduced and durability of the LCD device 100 may also be
reduced.

SUMMARY

Accordingly, the present invention 1s directed to a liquad
crystal display device that substantially obviates one or more
of the problems due to limitations and disadvantages of the
related art

The mventors of the present disclosure recognized that as
a bezel area 1s reduced, adhesion of an adhesive tape for
bonding a liquid crystal display panel to a backlight unit may
be reduced and a light shielding property may be reduced.
Further, the mventors of the present disclosure recognized
that as a bezel area 1s reduced, adhesion of an adhesive
member for reinforcing adhesion between a frame and a
cover glass 1s reduced, and, thus, durability of the frame may
be reduced. Accordingly, the inventors of the present dis-
closure invented a liquid crystal display device with a filling
member configured to bond a frame, a liquid crystal display
panel, and a backlight umt and shield a light emitted from
the backlight unit. In the liquid crystal display device, a light
leakage 1s reduced and durability of the frame 1s improved.

An object of the present disclosure 1s to provide a liquid
crystal display device 1n which a lateral surface of a liqud
crystal display panel and a lateral surface of a backlight unit
are bonded by a filling member to minimize a space between
the liquid crystal display panel and the backlight unait.
Further, 1n the liquid crystal display device, the filling
member having a light shielding property absorbs a light
emitted from the backlight unit, and, thus, a light leakage 1s
minimized.

Another object to be achieved by the present disclosure 1s
to provide a liquid crystal display device in which a filling
member configured to {ill a space between a frame and a
liquid crystal display panel and a space between the frame
and a backlight unit tightly fixes the frame, and, thus,
durability of the frame 1s improved.

Additional features and advantages of the mvention waill
be set forth 1n the description which follows, and 1n part wall
be apparent from the description, or may be learned by
practice of the invention. The objectives and other advan-
tages of the mnvention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described, a liquid crystal display device comprises
a liquid crystal display panel; a backlight unit; a cover glass;
a frame; and a filling member. The backlight unit 1s 1n direct
contact with a bottom surface of the liquid crystal display
panel. The cover glass 1s bonded to a top surface of the liquid
crystal display panel. The frame 1s bonded to the cover glass.
The filling member 1s configured to bond a lateral surface of
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the frame, a lateral surface of the liquid crystal display panel
and a lateral surface of the backlight unit. The filling

member 1s configured to reduce a leaked light emitted from
the backlight unait.

In another aspect, a liquid crystal display device com-
prises a liqud crystal display module; a cover glass; and a
multifunctional member. The liquid crystal display module
includes a liquid crystal display panel and a backlight unat.
The cover glass covers an upper part of the liquid crystal
display module. A frame 1s bonded to the cover glass as
being separated from a lateral surface of the liquid crystal
display module. The multifunctional member 1s configured
to 11ll a space between the frame and the liquid crystal
display module and minimize a light leaked from a space
between the backlight unit and the frame.

According to the present disclosure, a liquid crystal
display panel and a backlight unit are bonded to each other
using a filling member, and, thus, a separate adhesive tape
may be omitted. Accordingly, a space between the hiquid
crystal display panel and the backlight unit can be mini-
mized, and, thus, a light leaked between the liquid crystal
display panel and a backlight unit can be minimized.

According to the present disclosure, a filling member
configured to fill a space between a frame and a liquid
crystal display panel and a space between the frame and a
backlight unit tightly bonds the frame, the liquid crystal
display panel, and the backlight unit. Therefore, durability of
the frame 1n a liquid crystal display device can be improved.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1n and constitute a part of this specification, 1llustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 1s a cross-sectional view provided to describe a
cause of occurrence of a light leakage from an LCD device;

FIG. 2 1s a cross-sectional view provided to explain a
liguid crystal display device according to an exemplary
embodiment of the present disclosure;

FIG. 3 1s a cross-sectional view provided to explain a
liquad crystal display device according to another exemplary
embodiment of the present disclosure; and

FIG. 4 1s a cross-sectional view provided to explain a
liquid crystal display device according to yet another exem-
plary embodiment of the present disclosure.

DETAILED DESCRIPTION

Advantages and features of the present disclosure, and
methods for accomplishing the same will be more clearly
understood from exemplary embodiments described below
with reference to the accompanying drawings. However, the
present disclosure 1s not limited to the following exemplary
embodiments but may be implemented 1n various different
forms. The exemplary embodiments are provided only to
complete disclosure of the present disclosure and to fully
provide a person having ordinary skill in the art to which the
present disclosure pertains with the category of the disclo-
sure, and the present disclosure will be defined by the
appended claims.
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The shapes, sizes, ratios, angles, numbers, and the like
illustrated 1n the accompanying drawings for describing the
exemplary embodiments of the present disclosure are merely
examples, and the present disclosure 1s not limited thereto.
Like reference numerals generally denote like elements
throughout the present specification. Further, in the follow-
ing description, a detailed explanation of known related
technologies may be omitted to avoid unnecessarily obscur-
ing the subject matter of the present disclosure. The terms
such as “including,” “having,” and “consist of” used herein
are generally intended to allow other components to be
added unless the terms are used with the term “only”. Any
references to singular may include plural unless expressly
stated otherwise.

Components are interpreted to include an ordinary error
range even 1I not expressly stated.

When the position relation between two parts 1s described
using the terms such as “on”, “above”, “below”, and “next”,
one or more parts may be positioned between the two parts
unless the terms are used with the term “immediately” or
“directly” 1s not used.

When an element or layer is referred to as being “on”
another element or layer, it may be directly on the other
clement or layer, or mtervening elements or layers may be
present.

Although the terms “first”, “second”, and the like are used
for describing various components, these components are
not confined by these terms. These terms are merely used for
distinguishing one component from the other components.
Therefore, a first component to be mentioned below may be
a second component in a techmical concept of the present
disclosure.

Throughout the whole specification, the same reference
numerals denote the same elements.

Since size and thickness of each component 1llustrated 1n
the drawings are represented for convenience 1 explanation,
the present disclosure 1s not necessarily limited to the
illustrated size and thickness of each component.

The features of various embodiments of the present
disclosure can be partially or entirely bonded to or combined
with each other and can be interlocked and operated in
technically various ways, and the embodiments can be
carried out independently of or in association with each
other.

Hereinafter, various exemplary embodiments of the pres-
ent disclosure will be described 1n detail with reference to
the accompanying drawings.

FIG. 2 1s a cross-sectional view provided to explain a
liguad crystal display device according to an exemplary
embodiment of the present disclosure. Referring to FIG. 2,
a liquid crystal display (LCD) device 200 includes a liquid
crystal display panel 210, a backlight unit 220, a cover glass
250, a frame 260, and a filling member 270. For convenience
in explanation, FIG. 2 illustrates only one side cross-sec-
tional view of the LCD device 200 and illustrates thick-
nesses of the respective components of the LCD device 200.

Referring to FIG. 2, the liquid crystal display panel 210
includes a lower polarizing plate 211, a lower substrate 212,
a liquid crystal 213, an upper substrate 214, a sealant 216,
and an upper polarizing plate 215. The liquid crystal display
panel 210 displays an 1image by adjusting the transmissivity
of a light emitted from the backlight unit 220.

The lower polanizing plate 211 and the upper polarizing
plate 215 are configured to polarize a light. For example, the
lower polarizing plate 211 polarizes a light emitted from the
backlight umit 220 and then supplies the polarized light to the
lower substrate 212. The upper polarizing plate 2135 polar-
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1zes a light penetrating the upper substrate 214 and then
emits the polarized light to an upper part of the cover glass
250.

The lower substrate 212 1s configured to support various
components of the liquid crystal display panel 210. On the
lower substrate 212, a thin film transistor (TFT), a pixel
clectrode electrically connected to the TFT, and a common
clectrode facing the pixel electrode are disposed. Thus, the
lower substrate 212 may be referred to as a TFT substrate.
The TFT generates an electric field between the pixel
clectrode and the common electrode on the basis of a driving
signal transierred through a line.

The upper substrate 214 1s disposed to face the lower
substrate 212. The upper substrate 214 1s configured to
support a color filter layer, and may be referred to as a color
filter substrate. The color filter layer selectively transmits a
light having a specific wavelength. A full color image 1s
displayed through the color filter layer.

The sealant 216 seals the upper substrate 214 and the
lower substrate 212. The sealant 216 suppresses nfiltration
of moisture or a foreign material into the liquid crystal 213,
the TFT, the pixel electrode, and the common electrode
disposed between the upper substrate 214 and the lower
substrate 212.

The liquid crystal 213 1s disposed between the upper
substrate 214 and the lower substrate 212. The liquid crystal
213 1s aligned 1n a uniform direction. The alignment of the
liquid crystal 213 may be changed on the basis of an electric
field between the pixel electrode and the common electrode.
By changing the alignment of the liquid crystal 213, the
transmissivity of a light emitted from the backlight unit 220
can be controlled. A light penetrating the liquid crystal 213
1s emitted to an active area A/A of the cover glass 250.

The backlight unit 220 emaits a light to the liquid crystal
display panel 210. The backlight unit 220 includes a light
source, a light gmide plate 221, a mold frame 222, and an
optical sheet 223.

The light source generates a light, and includes a light
emission diode (LED) and a driver circuit that drives the
LED, but 1s not limited thereto. The light source may include
a cold cathode fluorescent lamp (CCFL) or an external
clectrode fluorescent lamp instead of the LED. The light
source 1s not 1illustrated in FIG. 2, but a direct-type or
edge-type light source may be disposed to generate a light.

The mold frame 222 i1s disposed to surround the light
guide plate 221 and constitutes a side wall of the backlight
unmt 220. That 1s, the light source, the light guide plate 221,
and the optical sheet 223 may be disposed nside the mold
frame 222. In some exemplary embodiments, the mold
frame 222 may be omitted.

The light guide plate 221 diffuses or collects a light
emitted from the light source and guides the light to the
lower polarizing plate 211 of the liquid crystal display panel
210. The light guide plate 221 may have a flat panel shape
as 1llustrated in FIG. 2 or may have a wedge shape.

The optical sheet 223 1s disposed on the light guide plate
221, and improves the luminance of a light from the light
source. FIG. 2 illustrates the optical sheet 223 as a single
film, but the optical sheet 223 may include a plurality of
sheets including a diffusion sheet and a prism sheet.

A supporting panel 230 1s configured to support compo-
nents of the backlight unit 220. The mold frame 222 and the
light guide plate 221 of the backlight unit 220 may be
bonded to the supporting panel 230 by an adhesive tape.

The liquid crystal display panel 210 and the backlight unit
220 are components for displaying an image on the LCD
device 200. The backlight unit 220 and the liquid crystal
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display panel 210 may be referred to as a liquid crystal
module (LCM). The backlight unit 220 1s 1n direct contact
with a bottom surface of the liquid crystal display panel 210.
That 1s, the mold frame 222 and the optical sheet 223 of the
backlight unit 220 are 1n direct contact with a bottom surface
of the lower polarizing plate 211 of the liqud crystal display
panel 210. Therefore, a space 1s not formed between the
liquid crystal display panel 210 and the backlight unit 220.

The cover glass 250 1s configured to cover the liquid
crystal display panel 210 and the backlight unit 220 and
protect components of the liquid crystal display panel 210
and the backlight unit 220 from an external impact, a foreign
material, or moisture. For example, the cover glass 250 may
be formed of glass having an excellent stifiness or plastic
which 1s thermally formable and has an excellent formabil-
ity. The cover glass 250 includes an active area A/A and a
bezel area B/A surrounding the active area A/A. The TFT,
the pixel electrode, and the common electrode are disposed
in a region on the lower substrate 212 corresponding to the
active area A/A. The TFT generates an electric field between
the pixel electrode and the common electrode so as to
control alignment of the liquid crystal. Therefore, the trans-
missivity of a light incident into the active area A/ A from the
backlight unit 220 1s controlled. Accordingly, an 1mage 1s
displayed on the active area A/A of the cover glass 250.

The frame 260 1s bonded to a bottom surface of the cover
glass 250 and surrounds the liquid crystal display panel 210
and the backlight unit 220. For example, the frame 260 1s
disposed to surround an edge of the cover glass 250, and the
liquid crystal display panel 210 and the backlight unit 220
are disposed 1nside the frame 260. As 1illustrated in FIG. 2,
a lateral surface of the frame 260 1s separated from a lateral
surface of the liquid crystal display panel 210 and a lateral
surface of the backlight unit 220 facing the lateral surface of
the frame 260.

The filling member 270 fills a space between the lateral
surface of the frame 260 and the lateral surface of the liquid
crystal display panel 210 and a space between the lateral
surface of the frame 260 and the lateral surface of the
backlight umt 220. The filling member 270 bonds the frame
260, the liquid crystal display panel 210, and the backlight
unit 220. That 1s, as illustrated 1n FIG. 2, the filling member
270 1s 1n contact with the bottom surface of the cover glass
250, the lateral surface of the frame 260, the lateral surface
of the liquid crystal display panel 210, and the lateral surface
of the backlight unit 220. The filling member 270 bonds the
lateral surface of the frame 260, the lateral surface of the
liquad crystal display panel 210, and the lateral surface of the
backlight unit 220 each other.

The liquid crystal display panel 210 and the backlight unait
220 are bonded to each other by the filling member 270
instead of a separate adhesive tape. That 1s, as described
above, a separate adhesive tape or adhesive member 1s not
disposed between the bottom surface of the liquid crystal
display panel 210 and a top surface of the backlight unit 220.
The ligud crystal display panel 210 and the backlight unit
220 are bonded by the filling member 270 1n direct contact
with the lateral surface of the liquid crystal display panel 210
and the lateral surface of the backlight unit 220 without any
adhesive tape or member intervened between the liquid
crystal display panel 210 and the backlight unit 220.

The filling member 270 has a predetermined thickness t.
The thickness t of the filling member 270 may be equal to
or greater than a sum of a thickness a of the liquid crystal
display panel 210 and half of a thickness b/2 of the backlight
unit 220. As described above, the frame 260 1s bonded to the
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the filling member 270. In order for the filling member 270
to maintain a sutlicient adhesion, 1t 1s necessary to secure a
suilicient contact area of the filling member 270. Therefore,
the filling member 270 1s 1n contact with the frame 260, the
liquid crystal display panel 210 and the backlight unit 220 as
large as possible. That 1s, the filling member 270 1s 1n contact
with the lateral surface of the liquid crystal display panel 210
and more than half of the lateral surface of the backlight unit
220. If the filling member 270 1s 1 contact with less than
half of the lateral surface of the backlight umt 220, a
suflicient adhesive area of the filling member 270 may not
be secured or the liqud crystal display panel 210 and the
backlight unit 220 may be separated.

The filling member 270 1s formed of a resin composition.
For example, the filling member 270 may be formed of a
photo-curable resin composition which 1s cured by ultravio-
let or infrared light, but 1s not limited thereto. The filling
member 270 may be formed of a heat-curable resin com-
position or naturally curable resin composition. If the filling
member 270 1s formed of an ultraviolet-curable resin com-
position which 1s cured by ultraviolet light, the ultraviolet-
curable resin composition may contain an acrylate mono-
mer, an acrylate oligomer, a photoinitiator for initiating a
polymerization reaction between the acrylate monomer and
the acrylate oligomer based on ultraviolet light, and an
additive. The additive 1s a matenal for increasing adhesion
of the ultraviolet-curable resin composition, and may
employ a silane-based compound. The filling member 270
may be formed of a polymer formed by curing a resin
composition.

Further, the resin composition constituting the filling
member 270 may further contain carbon black. The carbon
black may be contained 1n an amount of at least 1 wt % with
respect to the total weight of the resin composition. For
example, the carbon black may be contained 1n an amount
of 1 wt % to 99 wt % with respect to the total weight of the
resin composition. The filling member 270 has a light
shielding property due to the carbon black. As an amount of
the carbon black 1s increased, the light shielding property of
the filling member 270 can be improved.

The filling member 270 absorbs a light emitted from the
backlight unit 220 so as to minimize a leakage of the light
to other regions than the active area A/A. That 1s, since the
filling member 270 1s formed of the resin composition
containing the carbon black, the filling member 270 can
cllectively suppress a leakage of the light emitted from the
backlight unit 220 to the outside. To be specific, most of the
light emitted from the backlight unit 220 1s transferred to the
liquad crystal display panel 210 through the light guide plate
221 and the optical sheet 223. However, some of the light
may be leaked through a space between the backlight unit
220 and the liquid crystal display panel 210. Particularly, 1f
the top surface of the backlight unit 220 and the bottom
surface of the liquid crystal display panel 210 are bonded to
cach other by a separate adhesive tape, the backlight unit
220 and the liquid crystal display panel 210 may be slightly
separated from each other due to a thickness of the adhesive
tape. Further, a light emitted from the backlight unit 220
may be leaked through the separation space. Particularly, i
the backlight unit 220 and the liquid crystal display panel
210 are separated from each other, a light can be easily
leaked through a separated region. The light leaked between
the backlight unit 220 and the liquid crystal display panel
210 may penetrate an edge of the cover glass 250 and may
be seen from the outside. To be specific, an outer case of the
LCD device 200 may be disposed to surround the edge of the
cover glass 250. In this case, the outer case may be disposed
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to be 1n contact with an edge lateral surface of the cover
glass 250 without covering a top surface of the cover glass
250 1n order to achieve a beautiful design of the LCD device
200. However, a micro space may be formed between the
outer case and the lateral surface of the cover glass 250 due
to a process error. A light leaked between the backlight unit
220 and the liquid crystal display panel 210 may be leaked
through the space between the lateral surface of the cover
glass 250 and the outer case.

Further, 11 the outer case has a bright color, an edge of the
LCD device 200 may be formed to have a bright color for
uniformity in design. In this case, the frame 260 may be
formed to have a bright color or may be formed to be
transparent. A light leaked between the backlight unit 220
and the liquid crystal display panel 210 penetrates the frame
260 and 1s more easily leaked through a space between the
lateral surface of the cover glass 250 and the outer case.

However, the liquid crystal display panel 210 of the LCD
device 200 according to an exemplary embodiment of the
present disclosure 1s 1n direct contact with the backlight unit
220. Further, a separate adhesive tape 1s not disposed
between the liquid crystal display panel 210 and the back-
light unit 220. Thus, a space 1s not formed between the liquid
crystal display panel 210 and the backlight unit 220. There
1s a low possibility of a light leakage through the space
between the liquid crystal display panel 210 and the back-
light unit 220. Further, the filling member 270 for filling the
space between the frame 260 and the liquid crystal display
panel 210 and the space between the frame 260 and the
backlight unit 220 has a light shuelding property. Thus, even
il a light 1s leaked between the liquid crystal display panel
210 and the backlight unit 220, the filling member 270
absorbs the leaked light and thus eflectively suppresses a
light leakage.

Meanwhile, the filling member 270 1s formed of a curable
resin composition and tightly bonds the frame 260, the liquid
crystal panel 210, and the backlight umt 220 each other. To
be specific, the filling member 270 bonds the lateral surface
of the liqud crystal panel 210 to the lateral surface of the
backlight umit 220 each other. If the liquid crystal panel 210
1s bonded to the backlight unit 220 by a separate adhesive
tape, the adhesive tape needs to have a suflicient adhesive
area to bond the liquid crystal panel 210 to the backlight unit
220. However, if the bezel area B/A of the LCD device 200
1s reduced, an area for the adhesive tape 1s reduced. That 1s,
the adhesive tape may be disposed 1n a region corresponding,
to the bezel area B/ A so as not to shield a light emitted from
the backlight unit 220. I the bezel area B/A 1s reduced, the
area for the adhesive tape 1s reduced and a width of the
adhesive tape 1s reduced. In this case, the adhesive tape does
not have a suflicient adhesive area, and, thus, the liquid
crystal panel 210 and the backlight unit 220 may not be
tightly bonded to each other. However, the filling member
270 of the LCD device 200 according to an exemplary
embodiment of the present disclosure bonds the lateral
surface 210 of the liquad crystal display panel 210 to the
lateral surface of the backlight unit 220. Therefore, even 1f
the bezel area B/A 1s reduced, the liquid crystal panel 210
and the backlight unit 220 may be stably bonded to each
other.

Further, the filling member 270 may reinforce durability
of the frame 260. To be specific, as the bezel area B/ A of the
LCD device 200 is reduced, a size of the cover glass 250
may be reduced and a size of the frame 260 may also be
reduced. If the size of the frame 260 1s reduced, the
durability of the frame 260 may be reduced. However, the
filling member 270 of the LCD device 200 according to an
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exemplary embodiment of the present disclosure fills the
space between the frame 260 and the liquid crystal display
panel 210 and the space between the frame 260 and the
backlight umt 220. Therefore, the filling member 270 may
absorb a part of an impact applied to the frame 260 and
minimize deformation of the frame 260. Accordingly, the
durability of the frame 260 can be improved.

As a result, the filling member 270 absorbs a light which
may be leaked between the liquid crystal display panel 210

and the backlight umit 220, bonds the liquid crystal display
panel 210 to the backlight unit 220, and improves the
durability of the frame 260. That 1s, the filling member 270
1s multifunctional 1n the LCD device 200. Accordingly, the
filling member 270 may be referred to as a multifunctional
member.

The following [Table 1] shows evaluation data provided
to explain advantages of the LCD device 200 according to
an exemplary embodiment of the present disclosure.

TABLE 1
Kind of Evaluation Comparative Example Example
Evaluation on Light 50% 99.67%
Leakage
Evaluation on 6.07 N 14.7 N
Adhesion
Evaluation on Frame 0.29 mm 0.12 mm
Stifiness

Referring to [Table 1], the LCD device 200 according to

an exemplary embodiment of the present disclosure has the
advantages of a reduced light leakage, an improved adhesion
between the liquid crystal display panel 210 and the back-
light unit 220, and an improved durability of the frame 260.

In [Table 1], Example means the LCD device 200 accord-
ing to an exemplary embodiment of the present disclosure,
and Comparative Example means a conventional LDC
device 1n which the filling member 270 1s omitted. That 1is,
the LCD device according to Comparative Example includes
a liquid crystal display panel and a back light unit bonded to
cach other by a separate adhesive tape, but does not include
a filling member. However, the LCD device 200 according
to an exemplary embodiment of the present disclosure
includes the liquid crystal display panel 210 and the back-
light unit 220 bonded to each other by the filling member
270. Further, mn the LCD device 200 according to an
exemplary embodiment of the present disclosure, a separate
adhesive tape 1s omitted, and, thus the liqud crystal display
panel 210 1s 1n direct contact with the backlight umt 220. A
result value of each evaluation i1tem in [Table 1] 1s an
average value of result values obtained by evaluating five
LCD devices according to Comparative Example and five
LCD devices 200 according to an exemplary embodiment of
the present disclosure.

First, referring to Evaluation on Light Leakage 1n [Table
1], 1t can be seen that a light leakage shielding ratio of the
LCD device 200 according to an exemplary embodiment of
the present disclosure 1s remarkably improved as compared
with the LCD device according to Comparative Example.
Herein, the light leakage shielding ratio was calculated by
driving each of the LCD devices according to Comparative
Example and the LCD devices 200 according to an exem-
plary embodiment of the present disclosure to display a
black screen 1n a darkroom at an i1lluminance of less than 5
Lux and measuring the intensity of a light leaked through an
edge of each LCD device. As a result of measuring the light
leakage shielding ratio, the average shielding ratio average
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of the LCD devices according to Comparative Example was
50%. Further, the average shielding ratio of the LCD devices
200 according to an exemplary embodiment of the present
disclosure was 99.67%. Therefore, 1t can be seen that the
filling member 270 of the LCD device 200 according to an
exemplary embodiment of the present disclosure minimizes
a light leakage occurring between the liquid crystal display
panel 210 and the backlight unit 220.

Further, referring to Evaluation on Adhesion 1n [Table 1],
it can be seen that the liquid crystal display panel 210 and
the backlight unit 220 in the LCD device 200 according to
an exemplary embodiment of the present disclosure are
tightly bonded to each other as compared with the hiquid
crystal display panel and the backlight unit in the LCD
device according to Comparative Example. The evaluation
on adhesion was conducted by pulling a liguid crystal
display panel and a backlight unit bonded to each other 1n
different directions and measuring a tensile force when the
liguad crystal display panel and the backlight umt are
separated from each other. As a result of the evaluation on
adhesion, when the average tensile force of 6.07 N was
applied, the liquid crystal display panels and the backlight
units of the respective LCD devices according to Compara-
tive Example are separated. Further, when the average
tensile force of 14.7 N was applied, the liquid crystal display
panels 210 and the backlight units 220 of the respective LCD
devices 200 according to an exemplary embodiment of the
present disclosure are separated. Therefore, 1t can be seen
that the filling member 270 of the LCD device 200 according
to an exemplary embodiment of the present disclosure
tightly bonds the liquid crystal display panel 210 and the
backlight unit 220 to each other.

Furthermore, referring to Evaluation on Frame Stiflness
in [Table 1], 1t can be seen that the frame 260 of the LCD
device 200 according to an exemplary embodiment of the
present disclosure has an improved durability as compared
with the frame of the LCD device according to Comparative
Example. The evaluation on frame stiflness was conducted
by measuring a displacement of a frame when the frame was
pushed by a force of 50 N. As a result of the evaluation on
frame stiflness, the frames of the LCD devices according to
Comparative Example had the average displacement of 0.29
mm. Further, the frames 260 of the LCD devices 200
according to an exemplary embodiment of the present
disclosure had the average displacement of 0.12 mm. There-
fore, 1t can be seen that the filling member 270 of the LCD
device 200 according to an exemplary embodiment of the
present disclosure sufliciently improves durability of the
frame 260.

As described above, the LCD device 200 according to an
exemplary embodiment of the present disclosure includes
the filling member 270. The filling member 270 1s config-
ured to bond the frame 260, the liquid crystal display panel
210, and the backlight unit 220 and shield a light emitted
from the backlight unit 220. That 1s, the filling member 270
bonds the liquid crystal display panel 210 and the backlight
unit 220 to each other. Thus, the liquid crystal display panel
210 and the backlight unit 220 can be bonded to each other
without a separate adhesive tape. The liquid crystal display
panel 210 and the backlight unit 220 can be 1n direct contact
with each other. Therefore, a space 1s not formed between
the liquid crystal display panel 210 and the backlight unit
220. The possibility of a light leakage through the space
between the liquid crystal display panel 210 and the back-
light unit 220 may be reduced. Further, the filling member
270 1s formed of the resin composition contaiming carbon
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ing property. Accordingly, even 1f a light 1s leaked between
the liquid crystal display panel 210 and the backlight unit
220, most of the light may be absorbed by the filling member
2770. Thus, a light leakage from the LCD device 200 may be
remarkably reduced. Meanwhile, the filling member 270 fills
the space between the frame 260 and the liquid crystal
display panel 210 and the space between the frame 260 and
the backlight unit 220. Thus, the filling member 270 may
absorb a part of an mmpact applied to the frame 260.
Accordingly, the durability of the frame 260 can be
improved.

FIG. 3 1s a cross-sectional view provided to explain a
liquid crystal display device according to another exemplary
embodiment of the present disclosure. A liquid crystal
display (LCD) device 300 illustrated in FIG. 3 1s the same
as the LCD device 200 1illustrated in FIG. 2 except that the
LCD device 300 includes a frame 360 extended from the
bottom surface of the cover glass 250 to the lateral surface
of the cover glass 250. Therefore, the redundant description
thereof will be omutted.

Referring to FI1G. 3, the frame 360 1s bonded to both of the
bottom surface and the lateral surface of the cover glass 250.
For example, the frame 360 1s disposed to surround an edge
of the cover glass 250 and bonded to the bottom surface and
the lateral surface of the cover glass 250 at the edge of the
cover glass 250. In this case, an adhesive area between the
frame 360 and the cover glass 250 1s increased. Thus, the
frame 360 and the cover glass 250 are more stably bonded
to each other. Therefore, a width of the frame 360 may be
reduced. As described above, 1n order to reduce a bezel area
B/A of the LCD device 300, an area of the cover glass 250
needs to be reduced. However, 11 the area of the cover glass
250 15 reduced, the width of the frame 360 needs to be
decreased. Therefore, the adhesive area between the cover
glass 250 and the frame 360 may be reduced. In this case,
since the adhesive area between the frame 360 and the cover
glass 250 1s reduced, the frame 360 and the cover glass 250
may be separated from each other. However, the LCD device
300 according to another exemplary embodiment of the
present disclosure includes the frame 360 bonded to the
cover glass 250 at the bottom surface and the lateral surface
of the cover glass 2350. Therefore, even 11 the width of the
frame 360 1s reduced, the frame 360 can be stably bonded to
the cover glass 250 at the lateral surface and the bottom
surface of the cover glass 250 and the bezel area B/A can be
reduced.

FIG. 4 1s a cross-sectional view provided to explain a
liquid crystal display device according to yet another exem-
plary embodiment of the present disclosure. A liquid crystal

display (LCD) device 400 1llustrated 1n FIG. 4 1s the same
as the LCD device 300 illustrated 1n FIG. 3 except that the
LCD device 400 includes a supporting panel 430 extended
to surround a lateral surface of a mold frame 422 of a
backlight unit 420. Therefore, the redundant description
thereof will be omutted.

Retferring to FIG. 4, the supporting panel 430 of the
backlight unit 420 1s bonded to a bottom surface of the mold
frame 422 and a bottom surface of a light guide plate 421
and configured to support components of the backlight unit
420. Particularly, the supporting panel 430 1s extended from
the bottom surface of the mold frame 422 to the lateral
surface of the mold frame 422. Thus, the supporting panel
430, the mold frame 422, and the optical sheet 223 of the
backlight unit 420 are surrounded by the supporting panel
430. That 1s, the supporting panel 430 accommodates the
backlight unit 420. Therefore, the backlight unit 420 may be

modularized by the supporting panel 430.
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The supporting panel 430 1s disposed inside the hiquid
crystal display panel 210. That 1s, the supporting panel 430
1s 1n contact with the bottom surface of the lower polarizing
plate 211 of the liquid crystal display panel 210. In this case,
a distance d, from the lateral surface of the frame 360 to a
lateral surface of the supporting panel 430 may be greater
than a distance d, from the lateral surface of the frame 360
to the lateral surface of the liquid crystal display panel 210.

The LCD device 400 according to yet another exemplary
embodiment of the present disclosure includes the support-
ing panel 430 1n contact with the bottom surface of the liquid
crystal display panel 210. Further, the backlight unit 420 1s
accommodated 1n the supporting panel 430. Therefore, the
liquad crystal display panel 210 and the backlight unit 420
can be more tightly bonded to each other. That 1s, since the
supporting panel 430 1s disposed inside the liquid crystal
display panel 210, a filling member 470 may have a greater
adhesive area with respect to the liquid crystal display panel
210 and the supporting panel 430. Therefore, the liquid
crystal display panel 210 may be more tightly bonded to the
backlight unit 420 accommodated in the supporting panel
430.

Further, 11 the supporting panel 430 has a light shielding
property, even when a light 1s leaked between the liquid
crystal display panel 210 and the backlight unit 420, the
leaked light may be primarily absorbed by the supporting
panel 430. Even 1 some of the light penetrates the support-
ing panel 430, the light penetrating the supporting panel 430
may be secondarily absorbed by the filling member 470.
Accordingly, a light leakage from the LCD device 400 can
be further reduced.

Meanwhile, the distance d, from the lateral surface of the
frame 360 to the lateral surface of the supporting panel 430
1s greater than the distance d, from the lateral surface of the
frame 360 to the lateral surface of the liquid crystal display
panel 210. Thus, a process for forming the filling member
470 may be more easily performed. To be specific, as a bezel
area B/A 1s reduced, a space between the frame 360 and the
liquid crystal display panel 210 may be reduced. If the
supporting panel 430 1s not disposed 1nside the liquid crystal
display panel 210, a space between the frame 360 and the
supporting panel 430 may be reduced as the space between
the frame 360 and the liquid crystal display panel 210 1s
reduced. In this case, a space through which the resin
composition for forming the filling member 470 1s 1ntro-
duced may be reduced, and the filling member 470 may not
be formed well. However, the supporting panel 430 of the
LCD device 400 according to yet another exemplary
embodiment of the present disclosure 1s disposed inside the
liquid crystal display panel 210. That 1s, the space between
the frame 360 and the liquid crystal display panel 210 (1.e.,
the distance d, from the lateral surface of the frame 360 to
the lateral surface of the liquid crystal display panel 210) 1s
reduced. However, the space between the frame 360 and the
supporting panel 430 (i.e., the distance d, from the lateral
surface of the frame 360 to the lateral surface of the
supporting panel 430) can be suiliciently secured. Accord-
ingly, a physical space through which the resin composition
for forming the filling member 470 1s introduced can be
secured, and the filling member 470 can be stably formed.

The exemplary embodiments of the present disclosure can
also be described as follows:

According to an aspect of the present disclosure, there 1s
provided a liquid crystal display device including: a liquid
crystal display panel; a backlight unit; a cover glass; a frame;
and a filling member. The backlight unit 1s 1n direct contact
with a bottom surface of the liquid crystal display panel. The

10

15

20

25

30

35

40

45

50

55

60

65

14

cover glass 1s bonded to a top surface of the liquid crystal
display panel. The frame 1s bonded to the cover glass. The
filling member 1s configured to bond a lateral surface of the
frame, a lateral surface of the liquid crystal display panel and
a lateral surface of the backlight unit. The filling member 1s
configured to reduce a leaked light emitted from the back-
light unit.

According to another feature of the present disclosure, the
frame 1s 1n contact with a bottom surface of the cover glass
at an edge of the cover glass. The liquid crystal display panel
1s bonded to the cover glass as being separated from the
frame. The filling member fills a space between the lateral
surface of the frame and the lateral surface of the liquid
crystal display panel and a space between the lateral surface
of the frame and the lateral surface of the backlight unit.

According to yet another feature of the present disclosure,
the frame 1s extended from the bottom surface of the cover
glass to a lateral surface of the cover glass so as to be bonded
to the bottom surface and the lateral surface of the cover
glass.

According to still another feature of the present disclo-
sure, a thickness of the filling member may be equal to or
greater than a sum of a thickness of the liquid crystal display
panel and half of a thickness of the backlight unit.

According to still another feature of the present disclo-
sure, the liquid crystal display device further includes: a
supporting panel which accommodates the backlight unit
and 1s 1n contact with the bottom surface of the liquid crystal
display panel. The filling member 1s 1n contact with a lateral
surface of the supporting panel and a lateral surface of the
liquad crystal display panel.

According to still another feature of the present disclo-
sure, the filling member 1s formed of a resin composition
containing carbon black.

According to still another feature of the present disclo-
sure, the carbon black 1s contained 1n an amount of at least
1 wt % with respect to the total weight of the resin
composition.

According to another aspect of the present disclosure,
there 1s provided a liquid crystal display device including: a
liquid crystal display module; a cover glass; and a multi-
functional member. The liquid crystal display module
includes a liquid crystal display panel and a backlight unat.
The cover glass covers an upper part of the liquid crystal
display module. A frame 1s bonded to the cover glass as
being separated from a lateral surface of the liquid crystal
display module. The multifunctional member 1s configured
to 111l a space between the frame and the liquid crystal
display module and minimize a light leaked from a space
between the backlight unit and the frame.

According to another feature of the present disclosure, the
liguad crystal display panel and the backlight unit of the
liquid crystal display module are bonded to each other by the
multifunctional member in direct contact with a lateral
surface of the liquid crystal display panel and a lateral
surface of the backlight unat.

According to yet another feature of the present disclosure,
the multifunctional member 1s configured to bufler an
impact applied to the frame.

According to yet another feature of the present disclosure,
the multifunctional member may be formed of a resin.

According to yet another feature of the present disclosure,
the multitunctional member may contain a carbon black.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the liqud
crystal display device of the present invention without
departing from the spirit or scope of the invention. Thus, 1t
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1s intended that the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

What 1s claimed 1s:

1. A liquad crystal display device, comprising:

a liquid crystal display panel;

a backlight unit 1n direct contact with a bottom surface of
the liquid crystal display panel;

a cover glass 1 contact with a top surface of the liquid
crystal display panel;

a frame bonded to the cover glass; and

a filling member disposed between the frame and the
liquid crystal display panel and between the frame and
the backlight unat,

wherein the filling member 1s 1n direct contact with a
bottom surface of the cover glass, a lateral surface of
the frame, a lateral surface of the liquid crystal display
panel, and a lateral surface of the backlight unit, and

wherein the lateral surface of the {frame, the lateral surface
of the liquid crystal display panel, and the lateral
surface of the backlight unit are bonded to each other
by the filling member.

2. The liqud crystal display device according to claim 1,
wherein the frame 1s 1n contact with a bottom surface of the
cover glass at an edge of the cover glass,

the liquid crystal display panel 1s bonded to the cover
glass as being separated from the frame, and

the filling member fills a space between the lateral surface
of the frame and the lateral surface of the liquid crystal
display panel and a space between the lateral surface of
the frame and the lateral surface of the backlight unat.

3. The liqud crystal display device according to claim 2,
wherein the frame 1s extended from the bottom surface of the
cover glass to a lateral surface of the cover glass so as to be
bonded to the bottom surface and the lateral surface of the
cover glass.

4. The liguid crystal display device according to claim 2,
wherein a thickness of the filling member 1s equal to or
greater than a sum of a thickness of the liquid crystal display
panel and half of a thickness of the backlight unait.

5. The ligquid crystal display device according to claim 1,
turther comprising;:

a supporting panel which accommodates the backlight
unit and 1s i contact with the bottom surface of the
liquid crystal display panel,

wherein the filling member 1s 1n contact with a lateral
surface of the supporting panel and a lateral surface of
the liquid crystal display panel.

6. The liquid crystal display device according to claim 1,
wherein the filling member 1s configured to bufler an impact
applied to the frame and formed of a resin composition
containing carbon black to mimimize a light leaked from a
space between the backlight unit and the frame,

wherein the carbon black 1s contained 1n an amount of at
least 1 wt % with respect to the total weight of the resin
composition.

7. A liquid crystal display device, comprising:

a liquid crystal display module including a liquid crystal
display panel and a backlight unait;

a cover glass configured to cover an upper part of the
liquid crystal display module;

a frame bonded to the cover glass as being separated from
a lateral surface of the liqud crystal display module;
and
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a multifunctional member configured to fill a space
between the frame and the liquid crystal display mod-
ule and disposed between the frame and the liquid
crystal display module,

wherein the multifunctional member 1s 1n direct contact
with a bottom surface of the cover glass, a lateral
surface of the frame, and a lateral surface of the liquid
crystal display module, and

wherein the lateral surface of the frame and the lateral
surface of the liquid crystal display panel are bonded to
cach other by the multifunctional member.

8. The liquid crystal display device according to claim 7,
wherein the liquid crystal display panel and the backlight
unit of the liquid crystal display module are bonded to each
other by the multifunctional member 1n direct contact with
a lateral surface of the liqud crystal display panel and a
lateral surface of the backlight unait.

9. The liquid crystal display device according to claim 7,
wherein the multifunctional member 1s configured to bufler
an 1mpact applied to the frame.

10. The liquid crystal display device according to claim 9,
wherein the multifunctional member 1s formed of a resin.

11. The liqud crystal display device according to claim
10, wherein the multifunctional member contains a carbon
black to minimize a light leaked from a space between the
backlight unit and the frame.

12. An apparatus comprising;:

a display structure having elements related to outputting

images and a backlight unait;

a support structure along an outer periphery of at least two
opposing side edges of the display structure and spaced
apart therefrom;

a cover over the display structure and attached directly to
the support structure; and

a multifunctional member that fills a space created
between corresponding surfaces of the display struc-
ture, the support structure and the cover, the multifunc-
tional member having parameters that provide protec-
tion from physical impacts while minimizing light
leakage,

wherein a lateral surface of the support structure, a lateral
surface of the display structure and a lateral surface of
the backlight unit are bonded to each other by the
multifunctional member.

13. The apparatus of claim 12, wherein the parameters are
achieved by the multifunctional member being made of a
resin composition that exhibits a cushion-like effect and an
additive maternial 1n the resin composition that blocks light
from leaking from the display structure.

14. The apparatus of claim 13, wherein the resin compo-
sition has adhesive characteristics that allow attachment
between the corresponding surfaces of the display structure,
the support structure and the cover.

15. The apparatus of claim 14, wherein the multifunc-
tional member 1s 1n direct contact with a bottom surface of
the cover, the lateral surface of the support structure, and the
lateral surface of the display structure.

16. The apparatus of claam 15, wherein the additive
material 1s carbon black.

17. The apparatus of claim 16, wherein the carbon black
1s contained 1n an amount of at least 1 wt % with respect to
the total weight of the resin composition.

18. The apparatus of claim 17, wherein a thickness of the
multifunctional member 1s greater than a thickness of the
display structure.
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19. The apparatus of claim 18, wherein the display
structure supports liquid crystal display (LCD) technology.
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